JP2001 060846 1/1 ^- 

Original document 

SURFACE ACOUSTIC WAVE ELEMENT, ITS MANUFACTURING 
METHOD AND SURFACE ACOUSTIC WAVE DEVICE USING THE 
SAME 



Publication number: JP200 1060846 
Publication date: 2001-03-06 



ONISHI KEIH; SATOU HIROTERU; TOMITA YOSHIHIRO 
MATSUSHITA ELECTRIC IND CO LTD 



Inventor: 
Applicant: 
Classification: 

- international: 

- European: 

Application number: JP20000166359 20000602 

Priority number(s): JP20000166359 20000602; JP19990166684 19990614 



H03H9/25; H03H3/08; H03H9/00; H03H3/00; (IPCl-7): H03H9/25; H03H3/08 



View INPADOC pate nt fairiily 
View list of citing documents 



Report a data error here 



Abstract of JP2001060846 

PROBLEM TO BE SOLVED: To obtain a surface acoustic 
wave element which is easily handled and having little 
defect by forming a step part in a peripheral part at the 



substrate side of a multilayer substrate. SOLUTION: The 
surface acoustic wave element 100 is provided with the 
multilayer substrate 103 including the first and second 
substrate 101 and 102, a comb-line electrode 104 and a 
reflector 105. The step part 106 is formed in the peripheral 
part (side surface) at the side of the first substrate 101 in the 
multilayer substrate 103. The first substrate 101 consists of a 
piezoelectric material, for example a piezoelectric single 
crystal. Lithium niobate or a quartz crystal or the like is used 
as piezoelectric single crystal. Glass, silicon or a quartz or 
the like having the coefficient of thermal expansion being 
smaller than that of the first substrate 101 is used in the 
second substrate 102. Since the step part 106 is formed in the 
peripheral part at the side of the substrate 101, picking-up is 
executed by tweezers or a vacuum chuck or the like without 
touching the substrate 101. 
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^'S:fflV^T. m^^ixtmi 1 0 (H2«o«)iif«) 

1 0 9 cOEf't^fc Bg-Stf I. J: 3 t-CflJBrrixif 

«i»fsixjti^2<7)«^i 0 2a{i, m2<Dms.\ 

0 2fc^r^. «10 9$rJg^-ri.R^fc|^;^ix;t 
[0052] ^Oi'ik. K-xy^/l-Jx 1 0 8*^^>#*-? 

^■cJ^fii-rs cihici-^T.iii <:o»K 10 1 comwi^zm 
ms^io eifimm^tifzw^mmm^=F i o 03&J»^>tt 

[00 5 3] ^1d. mi(^mmioi a^wmLxma 



Lfzifir>X. Ig2<7)«fi?l 0 2a*Hl<O««?l 0 1 a 

t nm<mm-fi-- f x-'m Lfz^i,z\t. mm-fv- 

Wm-h^ti^h^. ^Z.X\ IS2cO»«l 0 2a$:^ 

m-hJMXit. wmwnm^. t:tnimi<^n^ 
mti^2 4. 0 + 1. 5umnm (mmm^ 5 o%Acr)m 
cowmyu-¥X'mm-t^zti}mtL\>\ -r=5: 
h-h. mi<7)mLi 0 1 aoimsnzm^^hmmru-Y 

1 02aSr-ej8ff-r-?.c:i:tcj:-Dr. flJKfT'U'-KSrS* 
[0054] 09 ( d ) fectt/f ( e ) cO^XgT' 

«6ffl-r-sfljBf7-^-h'<7)(i-^, wmmzmzm 
mii^K . anspi 0 etm^x'^tiis. ^ti^tK^m 

[0 0 5 5] ±fz. ^KnmBilOla^mWtht^ 

^^:nx.hfz»>m&X'hh^t)mt.L<. fztUi. 2 
mm/s e c. X-mS^-fhiltifiX'^h. Pl«tC. SS2 
(7ymL\ 0 2aS-flJBftSi:^<0flJ»fafS (WH'liS*) 

ht^. ±*tt<7)Hj±r5&^^>. SI1«0*K1 0 1 a(7^mmM 
«J; Otav^C:t*WS LV^. m2cr,m^l 0 2a{4. 
;tt ;c{f , 4 mm/s e c . tOWIFfjEKTflJBf-rittf J: 
V^. Il)5©g®3c0i?it:^-C{4, 09 (d) «0«ifXg 
Ki-^THlOS^l 0 1 atCli*<J[SV>«l 0 9im^ 

^ixhiz}i>. 09 ( e ) <7)m\TM.<m'^m^i:mm 

JSi '5i^< LTi.. II1W*K1 0 1 tf--yf ^-^/^ 
II2<7)^1 0 2 a^fl]Bf4Jt:f-.xtV^5&*^tT 

i>. micow^i 0 1 km2(r>mMi 02at<r>^-^ 

■^Srjgi-T^ 1 1 0 Uc^^t^fetS tti:^ 

V\ ^ICOiptC. mo^Kl 0 1 aOWW'J^, II2<55 
ffiS 1 0 2 acoigffi'JJ: 0 tSv^ar^Tif 3 c: i: tc J: -5 

2<r>mmi 0 2 ai7)SfWS:. mi (0S:K1 0 1 atfOfffiiJ 

[0056] ±iBIISS?^»30M3t:^StCcl:tl{f . USt 
mm 1 -CtSiBa t?t:5!iitt«ffiiS«^ 1 0 0 ^^^icMifC 

^ «JH14*i J;tX^®* 0 <t < . «3X h 
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[0057] sfctJ, 09-e(i. H 1 iZTF^Ltm^^m^ 

10 1 sittiiif^2ffmmi 0 2 a.±l,zm&WMl 04 
fcJ:tXRItSH0 5^?gjSLT*»<i.. mi<OS«?l 0 1 
atm2commi 0 2ai:^«Ji-rtl{f j;V^ {likT^Om 

immt,zii\,^xmmx'h^) . ciioi:^. t-tmicom 

«tl 0 1 ai^c«m2<7)^l 0 2 atCGflSiSS-Jg^L, 

z <r>mmzmmm i o 4 *3 it^^n 105 ^mi^L t 
[00 58] ^7^>:, m9X'ii. muz^Lfzw&mmm. 

m^l OOi:^'ti,n^iz-:>\^x^Lt:tfi. mstcif: 

ttim^mmmm^fim^-t ^ ^izi± . m 1 1 

0 1 ai:||2c7)S«l 0 2ai:S:««^Jtcj;-5-CSf*-t 

tnix\'^ (WF<^msmwnzts\>^xmmThi>) . 
[00 59] (^M«®4 ) mmmA xa^ mmm 

2-CiKHJL7t3¥tt^M**^ 2 0 0 S:lgjt^^:^tco 
[ 0 0 6 0 3 HI 0*#MLT. IIJSJ^«4c0l©t:fra 

Tii. 010(a) ^z^-txoiz^ t^i<mmi 

Olt^rSmoaSKlOl afc. |g2<0*Kl0 2i: 

=5r-l.|| 2 £7)^ 1 0 2 a i: ^^-^-r ^ . 

[0061] ^<r)m. Hio (b) tc*-rJ;^(c, ®i 

<0«:K1 0 1 ai:||2«0S:Kl 0 2 a t ^aiS'^/I^t 

[0062] -ec^f*, 010 ( c ) (c^-r J: 0 1;:, flSg 
ttfiil 04t5j:l/RftfSl 0 5Sr. mi<7)S«l Ola 

cr>$mm<rt-'±mizm'^-th .®io(a)~(c)«7) 

[0063] ^Of*. HI 0 ( d ) ^i.X/ ( e ) (C^-T 
Xo\,z^ 2•oc0XS^^J:-5T'>acy^c7)^:JJ||f (S^cO:»- 

[0064] , HIO ( d ) ic^-r J; a (c, IS 1 

S^l 0 1 aijj;V^2c7)»:^l 0 2a*>^.:3r^aii* 
'^xyNH^c^j^-Xy' ^ 1 0 8tc|il^L>t 
«S««cO oio^l (Tymm. 10 1 ai!lT*-5Tfl5J^ 

^10 4 ffym&ffM^^mnWh h fci o Tl^* 
ifBB&V^i7)^2 0 2 ^mm-h . IS 1 c^«« 1 

0 1 a(i, «2 0 2tcJ;-^Tfl3BT§tl, lllco^l 0 

1 t=5r^, ^liOSMl 0 1 aS:J5ffi'UcJ:-:)-CIM^-t-l. 
gB^ti, Sl^<0^ligP^lc*JJiB^SgS^Tfc-&, .lot 

#<oxe{i. ^jBfyu—Ht LTv^^o«Jllfy^-^' 
(DiMbmmxhh, 

[0 0 6 5] ^ffy^. HIO (e) {Cfl^-Tcfc d Jc, ^1 
0««1 0 1 ai3j;tA'll2c7)««l 0 2 aj{;>^>^sa® 
W^CT) o *> . ±1 BH 10(d) coTMxm'^ Lfzm20 

20B&(tJjfea5^^2 0 2 i 0 hm^^^xmwxmm-f 
^dtiz^-^xm^^biz-^mtt, zcob^(7>i^mx 



^t Hi. HIO ( d ) «7)l9mijXgTffli^^«JBff 

«2 0 3 (^2<7)43JS(f«) c7)4'^i:^*i. «2 0 2cO4"i:^i: 

20S«1 02a{4. m2<7)^l 0 2i:^r&. ^rfc. 
«2 0 20?^i:«2 0 3c7)@t^^-rS.ri:(cJ:o 
H7*/^(±H8t^Lf^?iittlfeBa^^-?^Mjt-ri. 

[0066] mi:c7)Xgtc:j;o-C. mi<7)S«10 1<^ 
ilH(:«]0^«:#^2 0 1 *<?gfig§iX7t5¥1±«a«^^^^2 

[0067] ±iBIU6?^®4<7^Jt^rffitcJ:tiJf . HSfi 

Jg« 2 TiMHJ L;t3|fe«®a^«^^ 2 0 0 €r^^tcietT' 
IIM?^»4tOKit:6-&tcJ:ixtf. SSljijaS 

[0068] ( mtmm 5 ) mmmm 5 xn . ^^m<^ 
m^mmwL'fyuxtz-o\,^x. 2-:>(r)m^mmth. n 

mm 5 cOpsfS^ffi^x^ X ^ -^Jc^lSfiBH 
SrHl It; fl&iO-0iJ<7)BiBH$:Hl 2lc*-r. 
[0069] HI l<^Wtt«B^-rA>fX300{4. HI 

mmLSO 1 (^N-y^y^"«i*Ef&t-S) tg«lPJ3 0 

2i,zi.'>x'@mmR.3 0 1 tcias$ii/c3itt*B8fe«-? 

3 0 3i:2rfiixS. tcH. mi&mmmM^S 0 3\i. 

%m^mm-^fzi^, ^i4«M^«^3 0 3<7)±^r{4. 

^«5'J3 0 4 i: 'J -y H 3 0 5 1 i oTt^^S^lT 
^iJ, U«/H3 0 5^(4^^'^cj:-5T^SfLTtJ: 

v\ [iiss*^3 0 1 tm'&mmM=^3 0 3 1«4. ^js 

'7-^^3 0 6(cj;-5T. ttSlWtc^ig^ix-CV^^, ^ 

[0 070] iiiss^3o iwi. r;u5-^^?aM^ 

^. U y K 3 0 5lC{4. ^t-tzii^v ^9 Xt^ty^iii, 
U -y K ^ffl V ^i, i h *^-C# . ^JS"? ^ ^ 3 0 6 

[007 1 ] w&^m^m'^s 0 3«. losj^js i 

{i:2TML;t*l6B^«»tt«M^^l^T'J)S, Hi 1 
\,Zm-ti:o\<Z. 5¥fta®^*-?3 0 3«±. HlS&a^KSO 

[00 72] ^tS. ^tt^ffijg*^3 0 3{4, :7x^A 

x>'N'-^X3 0 0atc:oV%T. HI 2fc:s^f , Wtt^ffi^ 
•r^'NM 3 0 0 aT{±. 3 0 3*>'^mtt 

>N'yr3 0 7tCj:oT, I1IS&««3 0 l±comMieiia 

mmmm^ 30 sit. m±Wi^3 0 s a TMih^^i 
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=F3 0 3 tm^Wis 0 1 b<r)mizti^mtfimifi:>tix 

[0 0 733 7x^x^'»:fije-cil^-ri>:^^fcou 

±izmmw<yy°3o 7 ^mm.-t^. ^co^ik. ^nmm 
mm^ 3 0 3 (om^^t m^m^ so it t:M\^$-t. 

c7)f*. ^vTfc xtf . x,-K4ri^^«73t*±ffl)ii 3 0 8 $-M^L 
Tafl:§-(i-|.C:i:l:J:-5T. ?g14^ffi^^-?3 0 3co^ 

0 3co«tg^t0iaH*«^tt.«tC-ri.^ca6tC. :^JS-«iJ>-fe 

[00743 ±K*%HJ<7)5iJ1±«mSISx ^N'-f 

X 3 0 0 a T-« . mit^mmm^ sos ^$i±mm s 
0 8^^J:-oTf^±■r-l.^^:. fia^*>'^'A<o^afijsr*?t 

t*ih®li3 0 8*^<StlS15 (cftA-r-s-r 
i:S-|»ih-C#S. d^ltcioT. i*±lSJIi3 0 8«OWJK 

[00753 ±E*?|H3«o5ISttaffi^fe7'^NM 

>'N'^;^{i, mm.¥^y A )V^ts:K^z)ic^xmw&.\,zmd-z 
"ffM xxh h . Li)- t^*i ^> . ja^i7)li5^'5r5^i&f*cjl 

mfrnm^iZi-iXi. ^mmmm/i^ibhixxii o , 

xVN'-f a«*^^fflv^f^^tt^SSS^3 0 3^ 
[ 0 0 7 6 3 i/v:, ±ie*^Bgi7)?iitti»ffl^7-VN'-f 
[00 773 

imm\ i mm i ) mmm ixit.mi l^c® 
[0078] mmm i io^tt^®as-?T'{±, m i ^» 

mi0 1tC36' Y;^»-y hXgffiC0:J'>'^';HgUf-'>A 
(W^O. 03mm) ^fflV^/S. Il2<^)a«[l 0 

2tLx.mi <y)mm i o i cr,m^mmmm:fjf^(7)» 

0. 32mm) S-fflV^f^. i/i. 0 1 tJj: 



t/f^2o»«i 0 2{4, mm^miifr^-fi>zmmmizm. 

[0079] mz. ±tmmm i (^wammmm^iz 
-5v^T, **S?^®3-ciiB^L/ciJii:trffi-dl!{jttJt-0ij 

[00803 t-r. *^>*»t4^. Tfi-ffc. 

0 1 a (JfSO. 2mm) fcj:lf|g2c7)a 
«^102a OPS 1mm) S:^pfiit. ^iX-^tKOmUm 

^^-r^^<7)*«^«M{4^Ki?S ( - o H ) -Ci^ssS^isS^tt 

[0081 ] mz. myHit^titzm l O^:^ l O l a^ 
XX/m2<7)^l 0 2 a<5D— ^r±®|^±5r[a]M^-^i5 
■t. Wbi^h^tc. CliifcioT, miiOH^l Ola 
t^20*Ml 02at{i. ±t37f<Si^-^&^t-C«-^ 
$:<x;t, -?-<^fI, 2 0 O'CXl 2 0:}J-^^fi3!aa-r€.<li: 

[0082] mz. o i at>j:i/m2<oa 

^1 02aSrfi)f^£7)/i:§ (0. 03mmi:0. 32m 

m) izmmitLti, mwLiti±. mmmia^xmrnizj;: 

[0083] Mi^mzii. m 1 101 a<7)a®ffl!| 

r\ fzt mo . 1 mmm^iJTisMwwH'jtcj: *)mm 

±(f$rm'>, S$^eiJ{c:WS*iO. 03mmi:^^J;a(C 

Ltz, tfz. ^2co»^io2a{4. mtmmKTi^iz 

[00843 JiUiOXStc J; •) , JEm*iSB^B*^f>^l>^ 
lco««Rl 0 1 ai:. fe!&l^^ic$:*-r-g>^'7X*^^. 
'SrSH 2 <0»^ 1 0 2 a fc cO«Jl««^^|S ^ b ij^X^ 

[0085] d:i,z. mmmm i o 4 it/^sttts 105 

moi a<7)^H0fc?g^L^. 

[0086] mz. '>xy^<7)t3)8ff («^<7)^SI) ^fi^-^ 
3t. t-f. ±ie««*«5r'<.-x:7^;UZ.l 0 8tcll^ 

[0087] t^icommT.mx\ ^icommi 0 
1 ai<r>m$ i:mmcom^(r>mi 0 9^m&Lfz. *iijfi 
mxii. m^o. 2mm, w&con^m^a . 5 ± 0 . 
7 urn 5 o%j^[-c<^^ii[^@) (T^mmrv—^ 

SrfflV^T, «1 0 9(7D}^^ (lll(?D»«tl 0 1 a<7)W 
Br) ^Ifo^c. 

[ 0 0 8 8 ] ^ 2 <7)mmxnx\ mm i <^^isr 

IgiO tm^fl]»ry^-HT^-S.»$0. 0 8mmc0 

m^^titmi 1 0 (ii2tot:uiif«) ^o4>'l:^*i^l 
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[0089] z<7)Xoiztx. m^i 0 i(7)mmiziix 

■eo. 0 SmmCOHSSr^-r^gllgpi 0 6Sr^|;c.;t5*14 

[ 0 0 9 0 ] , MBm 1 rnimxmx'ii. ^i<^m 
\^y'f'^mmxm(^xm^nth^tt-x'^h. - 

itn^m^t^\>^ttmx'$>^^yxii^^^j:t^2cr)m 

m^. micr>mmbmmcr>mmyu-}^x'mmLtz^ 

ifi2A. 0±1. Sfxmm^<7ym\f\^-\'X'WSrt^ 

[ 0 0 9 1 3 1 . ^ 1 coimjim<^tmmmi. 
mmm^T-coxf&^rmt^tzib. iSMX'h^:f3i>mti- 

V\ mWMlX'ii. 2mm/sec. -CSUfeLst, 
fc. m2c0^c7)«J8lTtci3V>Tt. •TOBf^J&^Sv^JJi: 
^»^i^«JBfffiS:^#S .1 1 *-'-e^ S3&<. 1 X'li^ 
tt<OfiA*"c>. 4mm/s e c . -Cifo)t, ISMMlT 

{i. ^K^mmjLm^zjz'^xmi 0 9im^^ttx^^^ 

1 02a&WIIf4'Cf--ytyi5''*^^tTi>. ^IcO*^ 

1 0 1 i: ^ 2 (7)»flx 1 0 2 i: com-^m^ irMtX^K^ 
mSilO HzXifi:±th:itii^\>\ 

[0092] {mmm2 ) ||MM2-C{i:. ia2T'iJiBJL 

[0093] IIJfefia|2<7)3¥tt«ffi^g|-?T{i, ^ 1 
«10 1l;:6 4° Y;&-/hXeMc73::^5fmU^'>A 
(/f$0. 0 2mm) SrfflV^/^, tfz. W.2<r)W^\Q 

2 k L-c . H 1 10 1 <03!|itti§®jSfEiig:^r^iic7)iKi 

0. 3 3mm) SrfflV^fv!. ±fz. SSlOS^l 0 1 J; 
t/ll2£7)««^l 0 2{i. S»^J^^:n-$-rtc|||CWtiS 

[ 0 0 9 4 ] lilTtc, 2c73^tt*B^*^{COV^ 
ll«^3-ClliB«Li^cig5t:^T-tSjiLfv:-0ija-iM 

[00 9 5] *-f. |gl<^««Rl Ola (J»;50. 2m 
m) i:|g2(^S«l 0 2a (if^lmm) 

fz, c<rih^<nj.mt9mm\x'm^\^ft-yim}:.nw!z 

»«1 0 1 at, {g.W^f^i!t^^-r-l.;y7X*>/i>^|, 
IS 2 <r>W^ 1 0 2 a k iOaiiafiR^ #1, i k ifiX'% tz. 
[0 0 96]<>:iC, ^ICOX^KI 0 1 ai3j:V||2cO« 
«10 2a2:, ^f\.^im'^(r>W^ (0. 0 2mmi: 



0. 3 3mm) \,zmm.\t\^tz. mmc\t. mmsmmi 

[0097] ^m^{Z\,i. 0 1 aO^®{i 

T\ ^vrk;ttf0. lmmmK*TlSfi8Wi9ffiiUcJ:»5li« 
±tf$:=Jfv^, iSSi^WtcWSd^'O. 02mmk^§J:^tc 

L^c, tfz. m2(r>mmio2ai±^ tmmm^^tz 
[0098] mz. mmmmi 0 Anxx/^mmi 0 5 

mi 0 1 a^izm^Lfz, Z(r>xm±Tit^xj\m{^ 

[0099] mz^ r^Ji^^comm (m^iFco^m) ^mm 
mib mmz .mi is i t^m 2 (^wmjimz x-^xn-^ 
fz. tztiL. mmm2X'\t. rnKTymmiMx-m^-t^ 

«1 0 9Sr, ^icoa^l 0 1 akm2c7)*fixl 02a 

^. mim2X'\i. m^ifio. 2mmx. miL<m=^m 

t^S. 5 ± 0 . 7uTn( mmn^ 5 0 %.i[T'0&^@ ) 

(^waru-vim^^x. mi(7)mij:m^n-ofz. 
[01001 mz. m2ff)mij:mx\ mmm 1 <7imi 

xmxK)i>m^^miiyi^-Y. tzbtim^o. osm 
mmjmfi^-'i^^m^^x . mi lo^m^Ltz. ^<r) 
j^^^ixhmi 1 0 (m2<mw^) (r,^'i>t,m 

10 9 <r>^'^-h B&-gc-r«. J: d LT . t9-filS:1f o 

[0101] cKTjidcLT, i^ioft^i 0 i<nwm 

fct5j:-?-0. 0 5mmOi|i**^SSIia51 0 6Srfli;t 
[0102] {mm3 ) IIJ6^J3T1±, H3T'ijiHBL 

fzw&^'mx^im^ \.tz~m\.zr>\^xwLm-h. 
[0103] mm3<rm!m!mm=Fx\i, m 1 <oa 

« 1 0 1 4 1 • Yii^vV XfeMiOr^Jty^ A 
(;S$0. 1 Omm) ^rfflV^i^c, t.fz. ^2(n>W&l 0 

2 k LT , 111 1 0 1 (rm'^m^mmi'^oym. 

0. 2 5mm) 2rfflV^;t. Ill COS^ 1 0 1 i 

x/m2<r>mwi.i 0 2{i. «^^^:n-$-f tc^iswfcii: 

[0104] JjlTtc, ^SS0iJ3co5¥14«B^fR^t-PV^ 
^SfeJgSI3-ClMBJLj^cS?at:^&T-igiiLfc-^JS:i^ 

[0 1 0 5] Ill<7)^l 0 1 a (Ji^O. 2m 

m) klS2<7)»Kl 02a 1mm) t^m-^L 

tz. ziob ^(oxmiimt^m i xmmtrzijmb mmiz 

fioTt. a±<r>J:mzi^r,^ ff«#^B^B*-^>'5rS^l<50 

««i 0 1 ak, <^iJ3fifm&*-ri.;y5x*^<?>^i> 
m2<r>mii 0 2 ab<Dmmmmt:n^^bi3^x'ttz. 

[ 0 1 0 6 ] i?:^;:. mi^>mLl O l a.i5jiX/m2eom 
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Ul02aim^(09-^ (0. 10nimi:0. 2 5m 

m) mwiittt:, mj^mt. mmmmxxmmizx 
1 0 1 0 7 ] fti^wicti. t^icomwii 0 1 aicommm 

0 2 ati. mmmmic^Mzi m^<7)m^tx'mmt 

[0 108] mz, mmWMl 0 4S:, ^^<7)y^hV 
W^^m\^X . W. 1 10 1 a^Btc?^ 

C 0 1 0 9 ] '>xy>««Bf (S^cO^Si) ^HSfe 
CTli:|BI«tc, mifectt/lg2iOt3KlilSfcJ:-5Tfi=-5 

mi0 9i.micr>mS.10 1a<7)mmi^i^mo. 0 5 
mm(7)m^ (^l^^ami 0 1 ai;^20»Kl 0 2a 

<r>^mi>zwmL^\>^m$) i>z^hj:oi,zm^Lrc, m& 

mSTli. m^ifiO. 2mmT, ffiK^<?Dm-?fil*«8. 5 

± 0 . 7um{ mm»^ 5 0 %^x'(m.^^ ) cowsfr 

[0 11 0 ] <J:tc, m2<DmmJMX\ Billed IcoWBr 
Xgii^tSv^^lBrru-h', /v:i:i.{fl?SO. 0 8m 

mtOflJBfyi^-h'SrfflV^T, ^jSL^ithmi 1 0 (||2 

<^mmm) (r>^'t-i)mi o 9<o4"i:»i:BS-frr-s. i die 
tr. «i 1 o^jgjst. fg^^^si^^T-o^. 

[0111] ^<7yj:o\,zl,X. ^ltfO«^l Oicnmrn 
tCfci^O. 0 5 mmtOifiSril-rS^SPl 0 6 

[ 0 1 1 2 ] jjLh, ^^m(^mm<ommi>z'o\,^xm^^ 
10 1 13] fzbm\ ±mmmBmTii. mi^^m 

[0 114] 

ms^x'ii. s.m^^mi}-(^^j:hmicomLm(r>mtm 
iz^mfcim*)x^mii^mm^tix\^i>, i.tzifi-y 
X. ifwncFM^mmmm=f-i>ziiix{i^ m^owis^tfi^ 
x'xm(rt'y^j:\m^mm^m'i-m%^fih . 
[0 115]*/::, ^w^m-^m!mm=F<rm&ij^ 



[0116] ±tz. -^^mcrm^^mmT^u * 
%m<m'&^m^^im^^x\>^i,tdtb^ ^m/^^x- 

[iaBofsm=jtiKBj] 

[HI] ^Wn<rMmmkn=f-\>z-:>\^x--m^7rrr 
[112] *5%Bjo5¥ttaffi8feS^^fco»,%T. flb<o-0ij 

[031 ipmm(m^mmm=F\,z'o\,^x . ^<m(^ 
-mi^-tmmmx'$>6. 

[05] *5&BJ«03¥tt*HaS[tg^fcov^T> -e^Offe^T) 
^JSr^-rWfHia-C'S)!.. 

[126] 3(s:^H3«05¥i±^Hjg«^lcov^-C^Ofl!l<^- 

«ais-^-na-cs> "9 , ( a ) {iM^H, ( b ) immmx' 

[08] :^wncrm^mm.m=^■i>zr>\^x . ^<r>m> 
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